The purpose of this literature review is to present the arguments in support of conceptualizing deaf children as 'English Learners', to explore the educational implications of such conceptualizations, and to suggest directions for future inquiry. Three ways of interpreting the label 'English Learner' in relationship to deaf children are explored: (1) as applied to deaf children whose native language is American Sign Language; (2) as applied to deaf children whose parents speak a language other than English; and (3) as applied to deaf children who have limited access to the spoken English used by their parents. Recent research from the fields of linguistics and neuroscience on the effects of language deprivation is presented and conceptualized within a framework that we refer to as the psycholinguistic turn in deaf education. The implications for developing the literacy skills of signing deaf children are explored, particularly around the theoretical construct of a 'bridge' between sign language proficiency and print-based literacy. Finally, promising directions for future inquiry are presented.
Introduction
The purpose of this literature review is to present the arguments in support of conceptualizing deaf children as 'English Learners', to explore the educational implications of such conceptualizations, and to suggest directions for future inquiry. Following Holcomb [1] , the term 'deaf' will be used to refer to those whose hearing level qualifies them for specialized services that are typically provided through deaf education; the term 'Deaf' is reserved for references to Deaf culture. Hereafter, the term 'English Learner' (or 'EL') will only be used in direct reference to the federal government's use of this term. We will use, instead, the terms bilingual or multilingual, as they acknowledge children's linguistic assets [2] . Acronyms to refer to groups of children will also be avoided in line with the observation from critical literacy work that acronyms are almost exclusively used in reference to marginalized groups.
The literature reviewed here was drawn from the following databases: ERIC, Wilson Education, ProQuest, PsychInfo, EBSCO, JSTOR, and SAGE. The search terms used were the following: bilingual; deaf education; literacy; English as a Second Language; English Learner; written ASL; age of acquisition; second language acquisition; dual language; critical period for language; deaf multilingual learner; bimodal bilingualism; heritage ASL; and sign bilingualism. Included in the review are empirical research studies, reviews of the literature, dissertations, conference presentations, program descriptions, and position papers. The majority of the literature reviewed was published in the last two decades, but earlier works have been included if they are seminal in their field or if they offer important historical context for the present inquiries. rich, communicative context, arguably providing deaf children with the kinds of quality input in L2 required for language transfer.
Deaf Children Whose Home Language Is Neither English Nor ASL
Deaf children whose native language is ASL have long been considered learners of English as a second language by many researchers and practitioners in the field. There is another subset of the deaf population, though, who are receiving more research attention as our country becomes increasingly diverse: the group of deaf children whose parents use a language other than ASL or English at home. The term deaf multilingual learners, or DMLs, has been adopted by the research community to refer to members of this population.
On the whole, the number of children whose parents speak a language other than English has grown at least 150% over the past three decades [16] . The Gallaudet Research Institute's (GRI) [3] most recent report indicates that nearly 25% of deaf children have a home language other than English or ASL (17.9% Spanish, 5.7% Other). This represents an increase of at least 20 percentage points since 2000, when the number of deaf children with a home language other than English or ASL was reported at 2.7% by the GRI [17] . It is important to note, however, that the GRI's Annual Survey of Deaf and Hard of Hearing Children and Youth, while the most comprehensive database of its kind, only represents about 65% of deaf children nationwide [4] . Therefore, it is probable that the percentage of deaf multilingual learners is even higher. Compton [18] , for instance, estimates that 47% of deaf children use ASL and a signed or spoken language other than English at home. In either case, Paul [19] is certainly justified in arguing that "the disputatious ASL-English combo represents only a small portion of the EL (or DML) situation in this country" [19] (p. 4).
Multilingual deaf children are worthy of continued research attention because they represent a kind of linguistic diversity that has not been adequately addressed by our nation's schools. Research over the past two decades has consistently demonstrated, for example, that Latinx deaf children demonstrate lower academic achievement than their White or African American deaf peers [20] . As many multilingual deaf children may arrive at school with no prior exposure to ASL or English, Gerner de Garcia [21] argues that a trilingual approach, including the child's home language, might be most appropriate. The limited research that exists on this growing population is outlined below. It consists of investigations into effective early intervention with infants and families, case studies on language and literacy development, single subject or pre-and post-test group studies to assess the efficacy of specific instructional interventions, and between-group comparisons of multilingual deaf learners who either are, or are not, receiving dual language support.
Over twenty-five years ago, Grant [22] noted the particular difficulties faced by parent-infant service providers in working with deaf multilingual learners, a group she referred to as "a small minority of an already small minority" [22] (p. 135) . Like many of her colleagues since, Grant argued for service provision in the family's home language, explaining that even though the vast majority of parents want English to be the ultimate outcome for their children, it is not possible to offer counseling to parents in a language they do not understand. More recently, Sacks et al. [23] have worked on developing effective ways to help Spanish-speaking parents foster the spoken language development of their deaf children. In a pilot study on the effectiveness of Project ASPIRE (Achieving Superior Parental Involvement for Rehabilitative Excellence), the researchers worked with eleven parents of deaf children from typically underserved populations, including five parents who spoke Spanish at home. Sacks et al. used Language Environment Analysis (LENA) technology to record sixteen hours of each home's auditory environment. Quantitative summaries of the audio data were shared with parents in parent education sessions during four linguistic feedback reviews. These educational sessions were conducted in Spanish when Spanish was the parent's native language. Results indicated an increase in both child vocalization and parent-child linguistic interactions post-intervention.
Case studies have provided another means of understanding the language and literacy development of deaf multilingual learners. Wang, Andrews, Liu, and Liu [24] used questionnaires, interviews, and self-appraisal instruments to uncover the language and literacy histories of two adults who had learned Chinese in its spoken and written forms, English in its written form, Chinese Sign Language, and American Sign Language. Their analysis revealed a number of factors that contributed to the participants' multilingual, bimodal, and biliterate development: the home literacy environment; support from parents, siblings, and educators; the presence of role models; visual access to the languages; and Deaf identity. In a single subject case study, Baker and Scott [25] examined interviews, assessments, school records, and anecdotal records to elucidate the factors influencing the K-12 language and literacy development of one deaf Latina student. Like Wang et al., their research points to the critical importance of early and continued support of L1, but they also note the importance of ongoing assessment to determine appropriate placements and instructional strategies for deaf multilingual learners.
Similarly, Cannon, Guardino, and Gallimore [26] offer detailed vignettes of three multilingual learners-Victor, David, and Javier-each based on real students. The researchers discuss each child's language and literacy development, beginning with early intervention and access to communication and language, then proceeding to school-age social and academic issues and assessment, and concluding with the student's transition to postsecondary contexts. They explain that a main purpose for their research is to make "a resounding call to recognize and address the need for the field to learn as much as possible about DMLs through the use of consistent and clear terminology, expansion of available demographic information, research-based instructional strategies, and examination of all issues through a multicultural lens so that a more open and inclusive environment for learning and development can be provided" [26] (p. 15).
Drawing from Linguistically Responsive Teaching (LRT) [27] as a theoretical and research base, Pizzo [16] argues that teachers of deaf multilingual learners need "a broad range of knowledge and skills, including deep content knowledge, pedagogical content knowledge, knowledge of how children and adolescents learn in a variety of settings, skills for creating a classroom community that is supportive of learning for diverse students, knowledge about multiple forms of assessment, and the ability to reflect on practice" [16] (p. 161). However, as Cannon and Guardino [28] note, the Report of the National Literacy Panel on Language-Minority Children and Youth, which presents research to support improved practices for linguistically diverse classrooms, does not contain any studies that focus on deaf multilingual learners. As a result, some researchers have turned to the broad body of research on hearing bi/multilingual learners, with and without disabilities, for guidance. In their synthesis of relevant evidence-based research, Cannon et al. [26] identified four strategies that might prove promising with deaf multilingual learners: guided reading, visual phonics, pre-teaching via chaining and multimedia tools, and peer tutoring that uses metacognitive strategies.
Research into effective instructional approaches for working with this population who has been historically overlooked in both deaf education and English as a second language research is emerging. Given the heterogeneity of the population, single subject designs have been an effective means of conducting such research. Cannon et al. [29] investigated the value of pre-teaching vocabulary with four deaf multilingual learners between the ages of 10 and 12. All four participants had recently immigrated to the United States and exhibited only emergent literacy skills. The results indicated that vocabulary recognition was enhanced when vocabulary was pre-taught, and that participants needed three pre-teaching sessions to demonstrate comprehension of the new vocabulary. Guardino, Cannon, and Eberst [30] replicated this study with five participants. Again, their results indicated that three sessions of pre-teaching were sufficient for participants to understand 90% to 100% of the new vocabulary.
Finally, the research community has focused on the question of whether or not deaf multilingual learners should receive listening and spoken language therapies in both English and their home language. While some research suggests that supporting the development of two spoken languages may be detrimental to deaf children (see [31] ), there is also compelling research evidence to support the practice of developing both spoken languages. Bunta and Douglas [32] , for example, compared the performance of 20 bilingual Spanish-English-speaking and twenty monolingual English-speaking deaf children, all who used either cochlear implants or hearing aids, on a set of expressive and receptive language measures and found that the language skills of the two groups were similar across all measures. Bunta and Douglas explain that these results are particularly impressive given that they were unable to match the bilingual and monolingual children on maternal education level; the mothers of the bilingual participants had lower education levels than the mothers of the monolingual participants, yet the language outcomes of the bilingual children were commensurate with those of their monolingual peers. Thus, the researchers argue, "it can be reasonably hypothesized that supporting both languages via individual treatment with parent involvement as well as encouraging the parents to use Spanish at home could have resulted in the relative success of the bilingual children who participated in our study" [32] (pp. 287-288). In a follow-up study, Bunta et al. [31] performed a retrospective analysis of just the 20 bilingual Spanish-English-speaking children from their 2013 study to investigate the effects of dual-language instructional support across measures of receptive and expressive language. They found that the bilingual deaf children who had received dual-language support did significantly better on the assessments of Total Language and Expressive Communication than those who had not received dual-language support. There was no significant difference in the Auditory Comprehension scores of the two groups. In light of these results, the researchers argue that "dual-language support may yield better overall and expressive English language outcomes than English-only support for this population" [31] (p. 1).
Deaf Children Whose Home Language Is Spoken English
A third group of deaf children, those whose parents communicate solely via spoken English, is also relevant to this conversation due to some deaf childrens' limited auditory access to English. Developments in cochlear implant (CI) technology have meant that more deaf children have more auditory access than ever before, and that many deaf children raised in spoken English homes are meeting language milestones on par with their hearing peers and succeeding in mainstream educational contexts. This has led to cochlear implantation becoming the standard of care for deaf children in developed countries. In many cases, parents are discouraged from signing with their deaf children based a limited set of studies that suggest that the acquisition of sign language may interfere with speech development (see [33, 34] ). Even where parents are not explicitly discouraged from signing, the success of cochlear implants-coupled with the difficulties associated with acquiring a new language-mean that the vast majority of hearing parents are not choosing to sign with their deaf children [3] . However, for reasons not fully understood, not all deaf children receive the same auditory benefit from amplification, and thus many deaf children raised in spoken English households do not acquire English as L1. In this way, such children are still 'English Learners' when they enter school. The important distinction between this group of deaf 'English Learners' (who cannot rightly be called bilingual) and hearing 'English Learners' is that deaf 'English Learners' have no L1.
It is well-documented that early access to language input and linguistic interaction is critically important for the language and literacy development of children with typical hearing [35] [36] [37] [38] [39] [40] and children who are deaf [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] . In fact, the linguistic benefits of early language exposure are the primary argument behind the push for earlier and earlier cochlear implantation [34, [51] [52] [53] [54] [55] . It is certainly true that many children, particularly those implanted early, are highly successful with their implants, and that children who are successful with their cochlear implants can achieve literacy outcomes that surpass those of their peers without implants (see [4] ).
However, other studies point to significant within group variation, demonstrating that not all infants who receive implants gain adequate access to the auditory language present in their environments [4, 33, [56] [57] [58] [59] . Deaf children raised in spoken English environments who do not have full access to English exhibit language delays not only in the acquisition of English, but also in ASL [16, 60] . In 2019, Hall, Hall, and Caselli [33] report that deaf children are still "significantly underperforming on standardized assessments of speech and spoken language, even after early identification, early amplification, and early enrollment in intervention and support services" (p. 3).
For these reasons, it has been argued that cochlear implants are "an unreliable standalone first-language intervention for deaf children" [61] (p. 1). In their call to revisit language policy for deaf children following the rise of cochlear implantation, Knoors and Marshark [4] argue that parents should still be encouraged to sign with their deaf children, especially as a support to the spoken language. "Not only will sign language provide early identified deaf children with access to the fundamentals of language prior to implantation," they explain, "but learning to perceive spoken language after implantation takes time and sign language can serve as an effective bridge, perhaps with as yet unexplored long-term benefits" [4] (p. 299).
But some go beyond merely recommending the use of sign, insisting that access to sign language is the deaf child's right [62] [63] [64] . Historically, such arguments have centered primarily on the deaf child as a member of a cultural minority with rights to access the "linguistic identity of the deaf community" (Article 24, Section 3 in [65] ). More recently, however, advances in linguistic and neuroimaging research have led to a new set of arguments that highlight not only the benefits of cultural identity, but also the extreme risks associated with lack of early exposure to language. These newer arguments, reviewed in the following section, lead to the conclusion that all deaf children should be multilingual learners, either in the sense that the spoken/written language is their L2, or as simultaneous bilinguals with concurrent exposure to both signed and spoken language(s).
The Psycholinguistic Turn in Deaf Education
What we are referring to here as the psycholinguistic turn in deaf education represents a shift away from the notion of 'language delay' toward a focus on the potentially lifelong effects of language deprivation. It is not new to acknowledge that many deaf children arrive at school without the foundational language skills to be successful, nor is it new to suggest that this early lack of language often leads to continued academic underachievement. What is new is the suggestion that deaf children are not merely struggling with language delays, but that early language deprivation has affected their cognitive and linguistic development in ways that are potentially irreversible.
The Critical Period Hypothesis
Much of the work motivating the psycholinguistic turn in deaf education comes out of the field of linguistics, where deaf children are interesting, in part, because they allow linguists to study the critical period hypothesis [66] . Over twenty years ago, Chomsky compared the seemingly effortless way in which young children seem to absorb the language of their environments with the difficulties faced by most adult learners of language. "For most people," he explained, "after adolescence, it becomes very hard. The system is just not working for some reason, so you have to teach the language as something strange" (p. 128) (as cited in [67] ). For decades, linguists have been interested in post-childhood L2 acquisition, but deaf children offer a unique opportunity for linguists to study post-childhood L1 acquisition because deafness blocks the infants' exposure to the language of their environment [67] . If deaf children of hearing parents are exposed to sign language, it tends to be well past infancy [68] .
By studying the language development of deaf children raised in spoken language environments, linguists can gain insight into "the extent to which the neural processing system for language requires linguistic experience during early life to develop fully" [69] (p. 1). In short, we can gain insight into the potential cognitive and linguistic effects of language deprivation. Language deprivation is a very rare phenomenon among hearing children, typically only seen in cases of severe abuse or neglect [59] , and it would clearly be unethical to intentionally deprive a child of language for research purposes. But, as Hall et al. [33] note, language deprivation is "so common among DHH children and adults that it often fails to provoke the alarm it deserves" (p. 2).
Early research into the cognitive and linguistic effects of language deprivation in deaf children used a between-groups design to examine age of acquisition (AoA) effects. Three decades ago, Mayberry and Fischer [70] compared the narrative shadowing abilities-simultaneously receiving and producing a narrative-of college-age native deaf signers with those of children who did not have access to ASL until later in their childhoods. The native signers outperformed the late signers on this task. In a later study, the researchers [71] examined the sentence recall skills of signers who had used ASL for a minimum of twenty years. They found that recall accuracy declined as a linear function of AoA and was not related to years of experience using the language. In a follow-up study, Mayberry [72] compared the sentence recall skills of 27 native deaf signers, who had acquired ASL at ages ranging from early infancy to late childhood, with those of nine subjects who had lost their hearing in late childhood and learned ASL as an L2 at that time. The researchers again found that participants' sentence processing skills declined as AoA increased, and they also found that the children who had learned ASL as an L2 in late childhood outperformed those who had learned ASL as L1 at the same age.
Ten years later, Mayberry and Lock [73] turned their attention to the effects of post-childhood L1 acquisition on L2 learning later in life. Participants-deaf and hearing adults who had learned English as an L2-performed grammaticality judgements and sentence to picture matching in English. Both the hearing and deaf adults who had acquired L1 early in life performed the L2 tasks at near-native levels, while the deaf participants who had little or no accessible language early in life performed poorly across tasks. Based on their findings, Mayberry and Lock argue that "the onset of language acquisition in early human development dramatically alters the capacity to learn language throughout life, independent of the sensory-motor form of the early experience" [73] (p. 369). In 2006, Boudreault and Mayberry [74] also found that the accuracy of grammaticality judgments in ASL among native and non-native deaf signers declined as a function of AoA, a finding corroborated by earlier research.
Researchers have also used language sample methodology to investigate the potential effects of language deprivation on deaf children. The results of these studies suggest that post-childhood L1 learners of ASL achieve many of the same linguistic milestones associated with infant L1 acquisition-relatively rapid acquisition of nouns and verbs combined in two-word utterances [75] -but that development seems to slow after this stage, with no evidence that the language of post-childhood L1 learners develops to the level of complex sentence structure [76, 77] . As Mayberry and Kluender [68] note, these findings are in line with those of Curtiss [78] , who noticed that Genie-a hearing child virtually deprived of language until the age of thirteen-could acquire new vocabulary and achieve basic word order patterns, but never succeeded in producing complex morphology or syntax. They explain:
Late L1 learners exhibit initial rapid learning of lexical items in different grammatical categories and subsequent word combinations that are reminiscent of the acquisition of young child language learners, but at a faster pace. At the same time, however, accumulating evidence suggests that two major characteristics of language acquisition begun for the first time at age 12 or older are, first, rapid initial language acquisition, and second, a subsequent protracted period of limited language development, despite rich linguistic environments and language instruction. The language development of adolescent late L1 learners does not progress to complex morphosyntactic structures, but remains limited to simple structures. [78] (p. 896)
In the last ten years, neuroimaging has been increasingly used as a tool to better understand the cognitive and linguistic effects of early language deprivation. When reviewing neuroimaging studies involving deaf participants with varying AoAs, it is important to bear in mind that children of deaf parents-who constitute the majority of native signers-are typically genetically deaf, while children of hearing parents are more often deaf due to a traumatic or medically-related cause (e.g., low birth weight, high fever, oxygen deprivation) that may impact cognitive processes. Even so, the results of recent neuroimaging research strongly suggest that neurolinguistic processing is adversely affected by delayed L1 acquisition.
In two different studies, Ferjan Ramirez et al. employed anatomically constrained magnetoencephalography (aMEG) to investigate the "neural underpinnings" of ASL in two deaf adolescents who did not receive sustained language input until they were around 14 years old. In the first study [79] , they observed the brain activity of the two participants after two to three years of language, during which they were exposed to new sign vocabulary. The researchers found activation in different areas of the brain (i.e., the right superior parietal, anterior occipital, and dorsolateral prefrontal areas) than are typically activated in native ASL signers and hearing young adults learning ASL as a second language, namely a left frontotemporal pattern. In the second study [69] , the researchers examined the adolescents' neural activity after fifteen more months of language experience, and the participants' neural responses remained atypical for less familiar signed words; only for highly familiar signed words did responses become more concentrated in the left perisylvian language network. Mayberry et al. saw further evidence of similar neural patterns in two different aMEG studies, one with a deaf adult who had been using sign language for thirty years, but who was not exposed to language until young adulthood [80] and one with two deaf adolescents who were not exposed to language until their early teens [68] . Considered together with the results of an earlier fMRI study of 22 signers with varying AoAs [81] , these studies suggest that cognitive processing of linguistic information is negatively affected by post-childhood L1 acquisition, even though the left hemisphere does retain some capacity to process highly familiar words.
The Bilingual Paradox
According to Petitto et al. [82] , the 'bilingual paradox' is "the perception that very early bilingual language exposure is both good and bad for a child" (p. 489). It is important to address the bilingual paradox here because the research on language development presented above indicates that deaf children would benefit from early access to sign language as L1, yet some argue that learning sign language interferes with spoken language development.
One study that is frequently cited to support arguments against signing with deaf children is that conducted by Geers et al. [83] , in which the researchers consulted a national database of cochlear implant users and analyzed their academic progress in elementary school in light of their duration of early sign language exposure. They found that the children with the least sign language exposure outperformed the other groups in speech recognition, spoken language, reading, and speech intelligibility. The researchers concluded that their study offered "the most compelling support yet available in CI literature for the benefits of spoken language input for promoting verbal development in children implanted by 3 years of age" (p. 1). However, as Hall et al. [33] explain, the study presents no evidence that there is a causal relationship between the use of signing and lower achievement, and it is quite possible that Geers et al.'s results "reflect a self-selection effect, where children who fare best in spoken language gravitate to oral-only environments while children who struggle in spoken language remain in or seek out sign language and manual communication environments" [33] (p. 6).
According to Knoors and Marschark [4] , "there is no published evidence that sign language interferes with spoken language," either for deaf children who receive implants or for those do not (cf. [34] (p. 294)). Indeed, some compelling recent research indicates that the development of sign language as an L1 can support the development of a spoken language L2 [84, 85] . In fact, Hall [61] suggests that the "brain changes associated with language deprivation may be misrepresented as sign language interfering with spoken language outcomes of cochlear implants" (p. 1) and thus warns that professionals not spread misinformation by advocating for preventing sign language exposure before implementation. Given the vast research support for avoiding language deprivation, and the very limited research support for withholding sign language, Bley-Vroman's [67] summary of our current understanding of L1 and L2 development seems apt:
From a 21st century vantage point, it is difficult to recall that, at least through the 1950s, knowledge of a first language was believed to be an obstacle to the acquisition of a second language, rather than a help. Habitual first-language language patterns interfered, rather than helped, in the formation of new habits. The picture, rather, is that post-childhood language acquisition cannot proceed as in childhood, but that an existing L1 can provide a kind of scaffold on which to build L2 knowledge. In Chomsky's metaphor, adults approach a foreign language as "something strange." Building on this metaphor, we might say that learning one language makes learning the second less strange. [67] (p. 914)
Cognitive Effects of Language Deprivation
Given the intimate relationship between thought and language, it is not surprising that lack of early access to language has also been associated with cognitive deficits in memory, executive function, and theory of mind. Importantly, the studies reviewed here involved deaf participants with no cognitive disabilities.
Early language deprivation has been associated not only with deficits in verbal memory [86] , but also with deficits in non-verbal working memory (NVWM). Marshall et al. [87] designed a study to ascertain the effects of language deprivation on memory in which they controlled both for deafness itself and for language knowledge. By comparing hearing children with two groups of signing deaf children-native signers and non-native signers (those who experienced late acquisition)-on two NVWM tasks, they showed that there was no meaningful difference between the performance of the native signers and the hearing participants in NVWM function, but that the non-native signers performed less well than both of the other groups. According to the researchers, their results suggest that "whatever the language modality-spoken or signed-rich language experience from birth, and the good language skills that result from this early age of acquisition, play a critical role in the development of NVWM and in performance on NVWM tasks" (p. 1).
Deaf children are often described by practitioners and researchers as having difficulty with executive functions (EF) [88] , and research has demonstrated that deaf children with and without cochlear implants struggle in this cognitive domain [89] . It is often assumed that deaf children's EF difficulties are associated with their auditory deprivation, but recent research strongly suggests that deaf children's EF difficulties are more likely a result of their lack of early language development. Research has consistently shown that bilinguals have more cognitive flexibility and control than monolinguals [11] , and studies have suggested that EF skills and language are strongly correlated [90] . Until recently, however, cognitive science researchers have not been able to fully disentangle language skill and EF skill because most people with reduced linguistic skills also have associated cognitive deficits. Once again, deaf people offer researchers a unique opportunity because their reduced linguistic skills have a sensory, not a cognitive, basis. Based on this unique characteristic, Botting et al. [90] designed a study in which deaf (n = 108) and hearing (n = 125) 8 year-olds were assessed on both their language skills and a set of nonverbal EF tasks. Results showed that the deaf children performed significantly less well on EF tasks, even when controlling for nonverbal intelligence and processing speed. The researchers concluded that language "is key to EF performance" (p. 1689). Hall, Eigsti, Bortfeld, and Lillo-Martin [88] were also interested in disaggregating the effects of language deprivation from auditory deprivation on deaf children's EF skills. They used the BRIEF EF parent report questionnaire to assess behavioral problems in deaf native signers (n = 42) and a hearing sample (n = 45). The EF scores of the deaf native signers were not only age-appropriate, but similar to the scores of their hearing peers. The researchers argue that their findings "are most consistent with the language deprivation hypothesis" [88] (p. 1).
Theory of mind (ToM) is another area of weakness for deaf children [91, 92] . Defined as the ability to "impute mental states to [oneself] and others" [93] (p. 515), it is often considered the basis of social cognition. As with the linguistic and social-emotional delays described above, however, research in the last two decades indicates that it is lack of access to language-rather than lack of access to audition-that causes delays in ToM development.
Courtin and colleagues have conducted several studies demonstrating a strong relationship between AoA and ToM development in deaf children. Comparing 155 deaf children between the ages of five and eight-grouped according to the hearing status of their parents-with 39 hearing children between four and six, Courtin [94] found that deaf children with deaf parents, but not deaf children with hearing parents, had ToM abilities comparable to those of hearing children. In a later study of second generation deaf children, deaf children with hearing parents, and hearing children, Courtin and Melot [95] found that early exposure to language, either signed or oral, led to better performance on two ToM tasks. The native signers in this study performed equally to the hearing children in an appearance-reality task and surpassed them on a false belief task. Similarly, Schick, De Villiers, and Hoffmeister [96] conducted a study of 176 deaf children between three and eight years old and found that deaf children with deaf parents performed identically to hearing children on the ToM tasks, outperforming deaf children with hearing parents on a battery of tasks tapping false belief, knowledge states, and language skills. Furthermore, both vocabulary knowledge and the ability to comprehend syntactic structures were predictive of success on verbal and low-verbal ToM tasks. The strong connection between language skills and ToM development is corroborated by Courtin's [97] research on homesigners, which demonstrated that the use of homesigns is not sufficient to develop ToM. Further research suggests that it is not only the home language environment, but the language environment of school, that can influence ToM development. Tomasuolo, Valeri, Di Renzo, Pasquletti, and Voltera [98] compared six to 14 year-olds in a bilingual program (Italian Sign Language and Italian) and an oral program with one signing teaching assistant, and they found that the children who attended the bilingual school performed significantly better in tasks assessing lexical comprehension and ToM.
Taken together, the research on deaf children's ToM clearly indicates that language development is critically important for ToM development, but that ToM can be developed later in life even if children do not have early access to language. Some research suggests a critical period for ToM development at around ten years [97, 99] , but on the whole, it appears that the length of language exposure is more relevant to ToM development than AoA [91, 98, 100] .
Social-Emotional Effects of Language Deprivation
While the linguistic and cognitive effects of lack of early language exposure have been thoroughly considered, the psycholinguistic turn also shines a light on the social-emotional effects. Not surprisingly, two predictors of sound mental health for deaf adolescents are early signed communication in the home and the ability of deaf teenagers to communicate effectively with their parents [4] . Furthermore, Allen, Letteri, Choi, and Dang [101] found a statistically significant relationship between early language development and the socialization of young deaf children, "including less impulsivity and greater social adaptation" (p. 352). There is also research to suggest that a strong Deaf identity, which often has its foundation in the use of a signed language within a Deaf community, leads to improved social relations, self-evaluation, academic achievement, and perceived family acceptance, as well as to higher levels of self-esteem, psychological well-being, and overall life-satisfaction [102] .
Humphries et al. [59] explicate the dangers of not meeting the language needs of deaf children in terms of their psycho-social health, citing increases in depression, behavioral problems, juvenile delinquency, abuse, and lack of access to critical social, mental health, and educational services. Hall, Levin, and Anderson [103] go so far as to posit the existence of what they refer to as 'language deprivation syndrome,' which they argue may be present in deaf patients with severe language deprivation. Based on their review of thirty-five publications pertaining to the mental health of the deaf population, they argue that possible features of this syndrome may include "language dysfluency, fund of knowledge deficits, and disruptions in thinking, mood, and/or behavior" [103] (p. 761). The researchers admit that the empirical evidence in support of 'language deprivation syndrome' is very limited. Regardless, clear research evidence exists to suggest that early and effective communication with one's caregivers is a critically important component of a deaf person's mental health.
Ought Every Deaf Child Learn to Sign?
The mounting evidence regarding the linguistic, cognitive, and social-emotional effects of early language deprivation-coupled with what we now know about the benefits of bilingualism-has led many in the field to argue that all deaf children should have access to sign language as early in their lives as possible. This suggestion may seem nonsensical to those who have witnessed the listening and spoken language development of deaf children who have been successful with their implants; why, they might ask, would we compel hearing parents to learn sign language when their children can be successful without it? There are important cultural and philosophical answers to that question (see [104] [105] [106] [107] ), but the answer offered by the psycholinguistic turn is that the risks associated with failure are simply too great. Success with cochlear implants is far from universal and, at present, there are no reliable means of predicting success. Of even greater concern, the diagnostic procedures available for assessing success cannot identify failure until children have potentially moved beyond the critical period for L1 development [4] .
The LEAD-K campaign grew out of these concerns and is self-described as "a direct response to the alarming number of Deaf and hard of hearing children arriving at school without language" [108] . Researchers, educators, and pediatricians are also making social justice arguments about the need for parents to be informed about the risks associated with language deprivation. As Lillo-Martin [109] explains, "there are serious long-term effects of delayed access to linguistic input. There are crucial implications for the decisions to be made by hearing families who find out their child is deaf. Putting off input in sign language for later because "it can wait" won't do. Language deprivation has lifelong effects" (p. 925). A growing number of pediatricians are echoing these concerns [110, 111] .
One research team of specialists in education, linguistics, pediatric medicine, and psychology has joined forces in the past few years in a concerted effort to make sure that parents of deaf children are informed about critical issues that affect language and learning, including current understandings of how the brain's plasticity changes with age and what we know about the connection between language and cognition. The group has published in journals of medicine [112] [113] [114] [115] [116] , linguistics [59] , social services [117] , speech language pathology [118] , law [59] , and ethics [119] and they work together on lobbying and legislative efforts, at all times arguing for the following set of recommendations:
(1) Medical education must be updated and include linguistic considerations. Medical professionals should be trained in recent research about language acquisition, particularly with respect to the issues of linguistic deprivation for those children at risk, primarily deaf children. Medical schools, nursing schools, and schools of public health should include this information in their curriculum.
(2) Delivery of medical care to deaf children should be coordinated across the relevant health professionals, including audiologists, psychologists, surgeons, and rehabilitation teams. These teams should stay in constant contact with and respond to input from parents, sign language teachers, and classroom teachers. This way, the risk of linguistic deprivation can be caught early and responded to appropriately.
(3) Advice from medical professionals must be accurate and adequate. Parents of deaf newborns and newly deafened small children should be advised to teach their child sign language, regardless of whether the child also uses hearing aids or a CI. This means the entire family should learn sign language; and since the biological health of the language mechanism is at stake, this is properly a medical matter, so it is the medical profession's responsibility to tell the parents this. [59] (pp. [36] [37] 
Literacy Acquisition in a Bimodal Bi/Multilingual Context
To the extent that deaf children are 'English Learners', approaches to their literacy development should be informed by research on the English literacy development of other bi/multilingual learners [120] . Furthermore, when the deaf child's L1 is a signed language-as is often the case-research on the relationship between language modality and literacy will be informative. It is thus important to consider not only the ways in which signed languages can serve as foundations for literacy, but also the ways in which educators can draw on children's home languages-whether they be spoken and/or signed-in order to support their continued literacy development.
Sign Language as a Foundation for Literacy
There is no debate around the argument that spoken language serves as a foundation for literacy development. There are obvious connections between the ability to understand and speak a language and the ability to read and write with it. Less obvious are the connections between L1 knowledge and L2 literacy, particularly when the L1 and L2 make use of different communicative modalities. Nonetheless, the research suggests that there are important cognitive connections between these two forms of language knowledge. The focus in this section will be the current state of knowledge regarding the relationship between sign language knowledge-including the age of acquisition (AoA) of sign language-and deaf children's reading abilities.
It has long been recognized that deaf children's receptive and expressive ASL abilities are predictive of reading achievement [4, 7, 60, 101, [121] [122] [123] [124] [125] [126] [127] [128] [129] [130] [131] . Additionally, recent neuroimaging research has produced evidence that bilingualism, regardless of language modality, yields language-specific plasticity in the brain's left hemisphere that supports later literacy development [132] [133] [134] . Taken together, these research findings have led Humphries et al. [59] to argue that "the cognitive factor that correlates best to literacy among deaf children is a foundation in a first language" (p. 39). However, Knoors and Marchark [4] caution that, although knowledge of sign language appears to help deaf children develop their reading vocabularies in the early years of schooling, "after a period of growth, . . . stagnation occurs, and the reading skills tend to lag or asymptote among deaf children both with and without cochlear implants" (p. 297). If we are going to maximize the literacy outcomes for bi/multilingual deaf children, it will be important to understand both the mechanisms through which sign language supports literacy development and the reasons why so many signing deaf children do not become proficient readers and writers.
The Value of Shared Attention
Research suggests that it is not only the presence of ASL in the home that influences later literacy achievement, but the particular culturally-bound ways in which deaf parents interact with their children, particularly around books [101] . Research on the behaviors of deaf mothers, in particular, demonstrates that they are skilled at eliciting and sustaining their children's visual attention, especially during literacy activities [135] . Such behaviors call deaf children's attention to English print in a rich, communicative context, arguably providing deaf children with the kinds of quality input in L2 required for language transfer. Specifically, "the child's ability to alternate gaze between pictures and language input during joint storybook reading sets the basis for the acquisition of literacy skills" [125] (p. 11).
In a six-year case study, Bailes et al. [136] followed Ann, a deaf child with deaf parents, through three years of her early home life and three years of her life in preschool. Ann was of particular interest to the researchers because, upon entering preschool, her linguistic, cognitive, and literacy development were all on par with her hearing peers. As the researchers note, Ann was atypical by nature of the very fact that she showed typical development. It is also important to note that Ann had the advantage of growing up in a white, middle class family, with two college-educated, professional, ASL-English bilingual parents. Nonetheless, it is the characteristics of Ann's home language and literacy environment that are of particular interest here. The researchers found that Ann's parents "immersed her in meaning making" and "mediated her language acquisition and literacy learning through a shared visual language" [136] (p. 422). The researchers observed the ways in which Ann's parents used their own talk, in the form of ASL, to scaffold Ann's developing understanding of the things, people, and activities in her world. Furthermore, they guided her in making metalinguistic connections between her native language, ASL, and her emerging knowledge of written English. Essentially, Ann was raised with full access to language and communication, and her parents helped her to engage with printed English in much the same way that hearing parents engage their children with print: by helping them see connections between the print and what they already know about the world. "Because Ann and her parents could and did converse in a shared signed language," Bailes et al. conclude, "Ann developed in predictable ways for a child her age" [136] (p. 448).
The Critical Role of Linguistic Segmentation
It is widely acknowledged that phonological skills are highly correlated with reading ability (see [137] ), and there is a substantial body of research that indicates a strong correlation between deaf children's phonological skills in English and their English reading skills [60, [138] [139] [140] . However, recent research suggests that deaf children's phonological knowledge may not be as significant a predictor of reading ability as was once assumed. For example, in their meta-analysis of the factors influencing reading skills in deaf children, Mayberry, del Giudice, and Liberman [141] found only a modest relationship between spoken language phonological awareness and reading ability. Similarly, a recent study by Clark et al. [142] separated out the effects of early language access, phonological skills, and written orthography on reading development to determine the extent to which the deaf child's ability to understand letter-sound relationships was critical to reading success. The study included 857 participants-hearing with dyslexia, hearing without dyslexia, deaf early signers, and deaf late signers-from four countries whose written languages have both shallow and deep orthographies (American English, Hebrew, German, and Turkish). The researchers found that the deaf participants, unlike the hearing dyslexic participants, did not demonstrate a phonological processing deficit. Instead, they argued that the "early language access theory" best explained their results" [142] (p. 128). Indeed, as Petitto et al. [143] explain, "if regularity of sound-to-letter mapping is required [for reading], then we should find 'deep' orthographies to be comparatively unreadable as compared to 'shallow' orthographies. This is not the case" (p. 9).
A growing body of research suggests that, in fact, "phonological awareness is not to be equated with decoding" [60] (p. 108). For example, Morford, Wilkinson, Villwock, Piñar, and Kroll [144] have demonstrated that deaf bilinguals are actually activating ASL phonological representations during their processing of written English words. Similar processing strategies have been observed by deaf bilinguals in Germany and the Netherlands [145] . The activation of signed L1 phonology during reading predicts, accurately, that deaf children who do well on phonological assessments in their signed L1 perform comparable to hearing children on reading assessments [60] . Conversely, deaf children who lack L1 skills should perform poorly on assessments of reading when compared to deaf native signers, which they do (see [60] ).
Petitto et al. [7, 143] offer a compelling theoretical explanation for the cognitive mechanisms underlying reading. Their hypothesis explains the data not only from the language and literacy studies referenced above, but from qualitative studies aimed at gaining an emic perspective on strategies used by deaf readers (see [146] ) and from their own neuroimaging studies. It is a "myth," they argue, that "speech and sound are absolutely necessary to become a healthy and successful reader" [7] (p. 4).
Instead, Petitto et al. posit the existence of visual sign phonology (VSP):
The crucial link for early reading success is not between segmental sounds and print. Instead the human brain's capacity to segment, categorize, and discern linguistic patterning makes possible the capacity to segment all languages. This biological process includes the segmentation of languages on the hands in signed languages. Exposure to natural sign language in early life equally affords the child's discovery of silent segmental units in visual sign phonology (VSP) that can also facilitate segmental decoding of print. [143] (p. 1)
In short, Petitto et al.'s [143] argument is that early access to sign language provides deaf children with the cognitive and linguistic tools necessary to segment written language into meaningful units for linguistic processing. Importantly, they argue that early access to spoken language provides hearing children with precisely the same sort of linguistic tools. Petitto et al. note that hearing readers, just like deaf readers, "use multiple pathways to successful reading" [7] (p. 9); in their view, the modality of those pathways is irrelevant. The researchers have hypothesized that the primary brain system for processing phonology, whether auditory or visual, is located in the superior temporal gyrus (STG), and their neuroimaging research has shown activation of this region when both hearing and deaf readers engage in phonological processing [143] .
Further evidence that the STG is not modality-specific is offered by Kovelman and colleague's [147] recent analysis of the brain patterns of Chinese readers. Written Chinese differs from written English in that knowledge of morphological compounds is more salient to reading Chinese than knowledge of phonological compounds. Importantly, in Kovelman et al.'s study, the brain regions associated with auditory processing were not activated while Chinese speakers were reading, but the STG was. Kovelman et al. suggest, then, that what we've been referring to as "phonological processing" may actually be a more general brain function that has both phonological and morphological components, depending on the salient characteristics of a given language.
The observation that the brain segments written languages according to the salient features of those languages-and so not necessarily by their auditory features-has important implications for the nature of the elusive 'bridge' between sign language and written language. To wit, Petitto et al. [143] acknowledge a common argument against their hypothesis, which they refer to as "the mapping problem" (p. 8). This is the argument that the lack of 1:1 correspondence between individual signs (e.g., /CAT/) and English letters (e.g., 'c'), renders VSP useless for deaf readers. Petitto et al. respond that the mapping problem argument "represents a failure to recognize that sound-to-letter (sound to print) mapping is not obligatory for reading acquisition-neither in English, nor is it universal to reading in other world languages" (pp. [8] [9] . "Our model," they explain, "corroborates the classic observation that the orthographic-semantic link may be a quicker pathway in activating a semantic representation as compared to the ortho-phono-semantic pathway" (p. 10). The findings of neuroimaging research, thus, support Humphries' [125] argument that "the persistent belief that reading a spoken language like English requires phonological coding has distracted deaf education from considering other pathways that might be logical for deaf children in learning to read" (p. 11).
Qualitative Similarity or Qualitative Dissimilarity?
We would like to briefly consider the implications of accepting both the critical period hypothesis [66] and the VSP [143] for the Qualitative Similarity Hypothesis (QSH) [148] , or the hypothesis that the process of learning to read is qualitatively similar for deaf and hearing children. The critical period hypothesis, coupled with the VSP, would predict that learning to read would be qualitatively different for deaf children who did not receive adequate access to language during the critical period because those children would not have developed either the spoken language phonology or the visual sign phonology (VSP) necessary to map the salient segmented features of print to meaning. For deaf native signers-or deaf children who had received adequate access to spoken language through amplification-learning to read should be qualitatively similar for deaf and hearing children, though, so long as the QSH is taken to be modality-independent (see also [101] ).
However, it seems there is another important difference between hearing children and at least some deaf children in regard to learning to read, and it brings us back to the argument that a great many deaf children are rightly conceptualized as 'English Learners.' Whether they be native signers, children from homes where a language other than English is spoken or signed, or children with hearing parents whose spoken language is not fully accessible, many deaf children who approach the task of learning to read are-at the very same time-approaching the task of learning a new language. As Koulidobrova [60] notes, for many deaf children, "the process of learning to read and write is more a task of learning a new language that is based on orthography, rather than a task of mapping print onto spoken language" (p. 112). Hearing people, as well, sometimes experience learning a new language based on orthography, when they learn to read ancient Greek or Aramaic, for example. But none would argue that learning a new language based on orthography is qualitatively the same experience as learning to read the language one speaks.
In short, our answer to the question of whether the QSH holds true is that it depends, in part, on the child's pre-literate language experience. For any deaf child, though, who is learning to read a language they do not already know, the process will be qualitatively different from that experienced by a child who already knows the language. We have long known that deaf readers are a diverse group, and their varied language experiences contribute in critically important ways to that diversity.
Bimodal Bi/Multilingual Reading Instruction
To the extent that deaf children are 'English Learners', their reading instruction should be appropriate to their bi/multilingual backgrounds. For children who come to school with no language, this will mean ensuring that they have access to an L1, most likely a signed language, so that literacy instruction can begin in earnest. For deaf children who come to school with an established L1 that is not spoken English, instructional approaches should take into account the linguistic resources children bring to the table as they work to develop L2 literacy. This section will review the existing research on effective bimodal bi/multilingual practices for the teaching of reading, which-though limited-provides rich insights into quality literacy instruction for deaf children who are learning with more than one language.
On the whole, practices that value and support the acquisition of both (or all) languages are beneficial for bi/multilingual deaf readers [149] . Bagga-Gupta [150] notes that the teachers' ability to embrace the 'linguistic complexities' in a bimodal bilingual classroom is one of the hallmarks of effective instruction in that context. In her observations of bilingual teachers in Sweden, Bagga-Gupta explained that four different modalities were the focus of ongoing comparison, contrast, and analysis: visual Swedish Sign Language, oral Swedish, written Swedish, and fingerspelling. Similarly, Evans [151] , in her study of the literacy strategies used by teachers and parents with three elementary school deaf children in a bilingual/bicultural environment, found that the teachers used ASL as the language of instruction, because it was the most accessible language, and "made constant translation and switching between the two languages an ongoing part of the school day" (p. 21). Howerton-Fox [152] also noted this practice of constant translation in her observations of two experienced bilingual teachers at a school for the deaf in Sweden. The term 'code-switching', which typically refers to the switching back and forth between two or more languages that is often exhibited by people who know more than one language, has also been used to refer to this teaching strategy. Andrews and Rusher [153] define this second use of codeswitching as "a purpose-driven instructional technique in which the teacher strategically changes from ASL to English print for purposes of vocabulary and reading comprehension" (p. 407).
Research suggests that fingerspelling, as a visual representation of written English, is also an important language mode to be included in instructional codeswitching [154] . By representing written English at the orthographic level, fingerspelling may allow deaf readers to bypass phonology in their acquisition of print literacy. Studies on the reading practices of deaf readers indicate that they may make use of fingerspelling in the decoding process to help them access English at the phoneme level. In a series of immediate recall experiments, Sehyr, Petrich, and Emmorey [155] found a strong link between fingerspelling and English phonology for deaf adults who were skilled readers. Furthermore, in a hierarchical multiple regression analysis of the relationships among age of ASL exposure, ASL fluency, fingerspelling skill, and reading fluency, Stone et al. [156] found that fingerspelling skill significantly predicted reading fluency. Based on their results, the authors argue that "the development of English reading proficiency may be facilitated through strengthening of the relationship among fingerspelling, sign language, and orthographic decoding en route to reading mastery" (p. 1).
Chaining is a bimodal bilingual literacy strategy often observed in bimodal bilingual contexts that makes extensive use of fingerspelling. Chaining is described by Humphries and MacDougal [157] as a technique "for emphasizing, highlighting, objectifying and generally calling attention to equivalencies between languages" (p. 90). In practice, chaining can take multiple forms. A teacher may fingerspell a word and then immediately point to that word in print. Alternatively, a teacher may point to a printed word, fingerspell the word, offer the sign equivalent, and then point back to the printed word. The chain must have at least two parts, but it can have four or more. Sometimes, chains can take the form of a similar technique, called a 'sandwich' [158] , in which a word is signed, fingerspelled, and then signed again, or vice versa. Bagga-Gupta [150] also observed what they refer to as 'local-chaining' in their ethnographic analysis of the bilingual instructional interactions in Sweden, and Padden and Ramsey [127] observed teachers explicitly linking written words, fingerspelling, and signs together in their descriptive study of teaching practices in residential and public educational settings for bilingual deaf students. By engaging in continuous cross-lingual, cross-modal comparisons, teachers can continually "cultivate associations between signs and words" to help students develop their vocabulary across languages [129] (p. 194) .
Constant comparison among languages is not limited to vocabulary support, however. In what they call 'cultivated transfer,' Hermans et al. [129] describe an intentional process on the part of teachers and speech language pathologists to make use of deaf children's knowledge of the grammar of sign language to support their acquisition of spoken language, in written (and perhaps oral) form. Citing Cummins [159] , they explain that automatic transfer will be limited to cognitive skills and conceptual knowledge. Therefore, if teachers want deaf children to learn the grammar of written language, they must explicitly teach that grammar in comparison to the grammar the children already know. As they note, the more proficient the children are in their signed language, the "more efficient" such techniques will be (p. 195 ). Research has clearly demonstrated that hearing bilingual children benefit from explicit grammar instruction [160, 161] , and recent research suggests that deaf bilingual children do, too. Specifically, Silvestri and Wang [146, 162] , in their grounded theory study of the factors that influence high reading achievement for profoundly deaf readers who do not use hearing technology, identified "explicit instruction in language patterns" as one of the most effective literacy strategies for deaf bilingual learners. The researchers note that the effectiveness of this approach was based largely on the extent to which the explicit instruction was both accessible and meaningful.
Shared Book Reading (SBR) is another instructional approach with demonstrated success in the bimodal bilingual context. In the SBR approach, the teacher and students interact in sign language during a shared reading of a printed text. Schleper [163] details fifteen components of SBR, drawn from observations of deaf parents reading with their deaf children. Among the fifteen are many of the elements of effective bimodal bilingual literacy instruction outlined above: the regular use of fingerspelling, repeated readings with a growing focus on the print, following the child's lead, making the implicit explicit, connecting the story to the child's experience, and maintaining attention. Wolsey, Clark, and Andrews [164] wanted to evaluate the applicability of this approach-which had previously focused on reading at home-to the classroom setting. They designed a quasi-experimental pre-and post-test study to analyze the effectiveness of a 10-week American Sign Language (ASL) and English bilingual SBR intervention. Using a combination of standardized and research-made instruments, the researchers found that participants showed improvements in receptive ASL skills, book reading, and the ability to draw and describe drawings in both languages. The researchers argue that growth in visual phonology was also evident in the students' drawings, as the number of alphabet letters and ASL handshapes included in their drawings increased.
Finally, pre-teaching of vocabulary, an instructional strategy with demonstrated success in hearing bilingual contexts, has also been shown to be effective in a deaf bilingual context. Cannon, Fredrink, and Easterbrooks [29] used single study design to measure the effectiveness of a DVD-based ASL storytelling curriculum with four deaf multilingual learners. Each DVD gave participants an opportunity to view the printed target vocabulary words along with the associated sign. The researchers found, however, that the DVDs alone were less effective for teaching vocabulary than when they were accompanied by explicit pre-teaching of the target vocabulary.
Bimodal Bi/Multilingual Writing Instruction
Research on effective writing instruction for bi/multilingual deaf students is fairly limited, much of it focused on Strategic and Interactive Writing Instruction (SIWI) [165] . SIWI is an approach to writing instruction specifically designed for deaf children. The approach draws upon the following evidence-based practices in writing instruction: explicit instruction in writing strategies and skills, focus on the writing process, writing for authentic purposes, learning from model texts, and interactive writing. SIWI also incorporates "the language zone," an interactive, meaning-focused space where deaf students who struggle to communicate their ideas in language can use multimodal resources-including gestures, role play, images, and videos-to make themselves understood [166] . Research has shown that SIWI helps students to do all of the following: write longer pieces with more complex syntax; improve their writing skills across multiple genres; transfer writing strategies across genres; develop positive writer identities; gain writing independence; improve their editing and revising skills; and develop their ASL skills [167] [168] [169] [170] [171] [172] [173] [174] [175] .
A second, related, focus of research on the SIWI curriculum involves the sign language features that tend to appear in deaf children's writing-just as hearing bilinguals include L1 features in their L2 writing [176] -and the responsiveness to instruction of those features. In examining the writing of 29 bilingual deaf adolescents, Wolbers, Graham, Dostal, and Bowers [177] found the following six categories of language transfer, in order of prevalence: unique glossing and substitution, adjectives, plurality and adverbs, topicalization, and conjunctions. They also found that all six categories responded similarly to instruction [178] . Based on their findings, the researchers argue that "bilingual literacy programs where there is an emphasis on implicit language competence and metalinguistic knowledge can support d/hh students in the development of written English" (p. 410).
Questions for Future Research

What Is the Nature of the 'Bridge' from Sign to Print?
The fact that "the cognitive and cross-linguistic mechanisms permitting the mapping of a visual-manual language onto a sound-based language have yet to be elucidated" [156] (p. 1) remains one of the most pressing problems in our field. Despite improvements in amplification technology, many children born deaf still do not have sufficient access to sound to use sound-based phonology as a reliable tool in cracking the code of print. From an ethical standpoint, too, parents should not feel compelled to choose surgery for their infants because it is the only way to ensure their child's academic success. It is thus incumbent on the field to identify, describe, and make effective use of the cross-modal mechanisms at play when profoundly deaf readers learn to read.
Neuroimaging research is promising in this regard. Specifically, Petitto et al.'s [143] work on visual sign phonology (VSP) and Kovelman et al.'s [147] recent work suggesting that the superior temporal gyrus (STG) is responsible for processing both phonological and morphological segmentation depending on the salient features of the given language, may give rise to new understandings not only about how sign language exposure influences brain development, but also about how native signers may best be helped to transfer their linguistic knowledge to the segmentation of print features required for reading. Continuing to look closely at how skilled deaf readers make sense of print will also be beneficial. Banner and Wang [179] lament a "lack of investigation into the reading strategies utilized by deaf readers in text comprehension" and a concurrent "overemphasis of most research on studying less skilled deaf readers" (p. 2). Further study of the eye movements of skilled deaf readers [180] may be fruitful, as well. Taken together, it is plausible that such research could flip the script, as it were, on the qualitative similarity hypothesis. As we learn more about the cognitive processing employed by skilled deaf readers, we may find that such research actually informs a more expansive understanding of the strategies used by hearing readers; the pathways to literacy may indeed be less modality-constrained than we once assumed.
Finally, further research is warranted into the question of whether or not written signed language (WSL) would be a useful instructional tool to help bilingual deaf children transfer their signed L1 skills to their written L2. The argument in favor of developing WSL and employing it as an instructional tool, based largely on Cummin's linguistic interdependence hypothesis [181] , is that WSL will help deaf readers to develop phonological en/decoding skills in their signed L1 and that these skills will then be more readily transferable to phonological en/decoding skills in their written L2. Grushkin [182] , a proponent of WSL as an instructional tool, argues further that, even if language segments beyond the phoneme (i.e., semantic, morphological, or syntactic) turn out to be more essential to deaf readers than phonemes, WSL would still be effective in helping to make the linguistic differences between signed and spoken language more readily apparent in a static format. Other researchers in the field argue that the use of WSL in literacy instruction for bilingual deaf students lacks a strong theoretical base [183] [184] [185] . As of yet, however, there is no research evidence available to answer the question that Grushkin himself poses: "Does the development of writing for signed languages hold any true benefits for Deaf people, as individuals and as a community?" [182] (p. 521).
Is the Bimodal Bilingual Approach Effective?
Before our discussion regarding much-needed research on the bilingual approach, it is important to heed Humphries et al.'s [59] reminder that "the questions of how to ensure access to language in the early years of life and how to educate deaf children are distinct" (p. 39). In other words, those who insist that all deaf children should have early access to sign do not (necessarily) also insist that all deaf children should be educated in bilingual programs. These are important arguments to disentangle, as the two concepts are often conflated in the literature. For example, in Delana, Gentry, and Andrews [186] , the authors include a table entitled, "Investigations that Present Empirical Data on ASL/English Bilingual Methodology" [italics added] (p. 75). However, of the 11 studies listed in the table, only two were inquiries into bilingual methodology; the other nine were inquiries into the relationship between depth of ASL knowledge and reading ability.
Merging these two questions is particularly dangerous given the extent to which bilingual education for deaf children continues to be a "hot button" topic [4] (p. 293). It is important to remember that one can reject deaf bilingual education as an approach without also rejecting the notion that all children should have unencumbered early access to language. By the same token, while evidence that native ASL users are better readers provides theoretical support for the viability of bilingual deaf education, it does not provide empirical support for the effectiveness of the model; it supports the argument that bilingual deaf education should be effective, not that it is. We emphasize this distinction not because we do not believe in the value of bilingual education for deaf children, but because we do believe in its value and bemoan the lack of evidence in its favor. Bilingual deaf education programs have been under-studied, and there is very little research regarding how, or if, they lead to successful outcomes for deaf children.
Mixed results on the effectiveness of bilingual deaf education have come out of Sweden, where the national schools for the deaf adopted a bilingual approach over 35 years ago. In 1998, it was found that the first experimental group of children educated via a bilingual approach attained reading levels corresponding to those of their hearing same-age peers [187] . Ten years later, national exam results indicated that 66% of bilingually-educated deaf students passed the Swedish test (compared with 96.5% of hearing students), while 59% of deaf students passed the English test (compared with 94.3% of hearing students) [188] . These results were disconcerting to the Swedish government, and so it initiated a study to compare the achievement of deaf and hearing students across different deaf education contexts [187] . In Sweden, the majority of deaf children are in mainstream environments; only about 10% are educated in the five national bilingual schools [189] . This national study found that a large disparity existed between deaf and hearing students regardless of educational placement. A similar disparity was found by Rydberg, Gellerstedt, and Danermark [190] across educational contexts. Svartholm [187] , however, points to a different data set to argue for the positive impact of bilingual deaf education: the marked increase in the number of signing deaf adults attending Swedish universities. In 1993-1994, there were 48 students using sign language interpreters in higher education settings; in 2003, that number had tripled to 149 [187] . The number remained constant for at least the next ten years, with 141 signing deaf students enrolled in Swedish universities in 2013 [191] .
Denmark also transitioned to a bilingual approach in its national schools for the deaf in the mid-1980s. However, a shift back to focusing on spoken language for deaf children began in the mid-2000s, motivated largely by improvements in cochlear implant technology, even though very little empirical data existed on the effectiveness of the bilingual programs. Recently, Dammeyer and Marschark [192] attempted to redress this lack of data by conducting a study of 408 deaf people who attended school either before or during the period of bilingual deaf education in Denmark. They found that deaf people who received a bilingual education made significantly greater educational gains than the deaf people educated before the introduction of bilingual education. However, "while the percentage of more highly educated deaf people increased 11% (from 22.9% to 34.2%), the percentage of more highly educated hearing people also increased 11% (from 41.9% to 53.2%)" (p. 397). As a result, in comparison to the hearing population, the deaf population did not make any gains during the period of bilingual education.
Limited research on the literacy gains of children in bilingual deaf programs in the United States has also had mixed results. Delana et al. [186] evaluated the reading comprehension gains of 25 deaf students enrolled in a bilingual program within a public school over the course of 7 years. They found that all but a few participants made reading progress of approximately one grade equivalency per year of the study, although only 25% of the students were reading on grade level. Similarly, Nover, Andrews, Baker, Everhart, and Bradford [193] analyzed the reading comprehension scores of eight to 12-year-olds enrolled in a bilingual program and found that their scores were significantly above the national norms for deaf children. Finally, a study of seven deaf children enrolled in a bilingual program in Texas found that they all finished first grade reading at grade level [194] . However, as the researchers note "the real test . . . [would] be the children's reading levels in elementary school" (p. 25).
To the best of our knowledge, no further studies were published on these children.
Who Are Deaf Bimodal Bi/Multicultural Learners?
Cannon et al. [26] make clear that "research related to DMLs (deaf multilingual learners) is severely lacking" (p. 14). First of all, they explain, we do not even have a good sense of who the deaf multilingual children in this country are because the data currently being collected are not specific enough. While districts have to report on the number of 'English Learners' they are serving, they do not have to report on how many of those children have disabilities. Furthermore, the Gallaudet Research Institute [3] survey only asks what language is spoken at home. Cannon et al. urge the Office of Research Support and International Affairs to ask the much more specific questions recommended in the English Learner Toolkit published by the National Clearinghouse for English Language Acquisition [195] : "Which language did your child learn first? Which language does your child use most frequently at home? Which language do you most frequently speak to your child? In what language would you prefer to get information from the school?" (p. 12). Including such questions in the Annual Survey, alongside questions pertaining to deafness, would offer a much clearer picture of who the multilingual deaf children are in the United States.
Beyond that, Cannon and Guardino [28] call for more descriptive case studies focused on multilingual deaf children and their families to "provide a foundation for informing researchers what type of background and needs this unique population exhibits" (p. 94). Such studies should include, they argue, descriptions of the metacognitive strategies multilingual deaf children employ while making sense of text. Longitudinal studies, as well, on how deaf children acquire multiple languages and the factors that influence their learning would be helpful. We simply do not know what the effects are of multiple languages being used across settings on a child's language learning and literacy development [26] . Finally, Cannon et al. [28] strongly encourage researchers in the field to begin developing the evidence-base of effective strategies for working with multilingual deaf children, particularly through single subject design, given the low-incidence of the population. Specifically, their review of the literature revealed four promising interventions for use with this population that are in need of further research: guided repeated reading, visual phonics, pre-teaching vocabulary, and peer-tutoring.
How Can Hearing Parents Become Proficient Signers?
At present, only about 23% of families regularly sign with their deaf children [3] . A persistent argument against the use of sign with all deaf infants is that hearing parents cannot or will not learn sign language, at least not to the level of proficiency necessary to serve as a foundation for later literacy development [4] . Koulidobrova et al. [60] argue that more resources need to be allocated to parents who want to learn ASL and that more research needs to be done on how families can be helped to make the "shift to more visually based forms of communication" (p. 112). Humphries et al. [59] argue that government resources should be used to fund sign language instruction for families of deaf children, which should continue until at least age 12. They also call for more research on adult second language learning in a second modality so that we can improve the effectiveness of sign language instruction for hearing adults. In a similar vein, Hall et al. [33] argue for research into the effectiveness of the parent-infant services currently being offered to families of deaf children:
For families who choose not to risk language deprivation by exposing their child to a sign language, it is critical to evaluate whether the professionals working with the family are equipped to offer support in sign language acquisition. Do they have native or near-native proficiency in the signed language used in the region? Do they have training and expertise to support sign language acquisition (i.e., deep understanding of the linguistic structures of the relevant signed language and the methods for evaluating and promoting acquisition of these structures)? If not, are they able to refer the family to people who have such expertise? If they are hearing, do they know and seek guidance from DHH adults who have lived experience of being DHH? (pp. [17] [18] As a possible alternative to expecting hearing parents to become fluent signers, Knoors and Marschark [4] suggest that it might be sufficient for parents to learn how to use simultaneous communication (Sim-Com). Although the researchers acknowledge that this is another "hot button" issue, they note the lack of research evidence for or against it. Further research into the advantages and disadvantages of hearing parents using Sim-Com with deaf children might be instructive in this regard, particularly with parents who would otherwise be unwilling to sign, and particularly with children who have enough auditory access that the signs may act as a support to spoken language development.
How Can Deaf Ontologies and Epistemologies Improve Deaf Education?
We would also like to make a call for research that takes more deeply into account the lived experiences, ways of being, and ways of knowing of deaf people. There is a lack of such research in our field, and there is much of value to be gained from it.
Aspects of the Deaf episteme, not caused by deafness but by Deafhood, have a positive impact on how deaf individuals learn, resist audism, stay healthy, and navigate the world. [196] (p. 486)
The vast knowledge generated by the collective experience of deaf people, all of whom have varying degrees of hearing and speaking capabilities, has the potential to provide the truth needed to achieve improved educational success for all deaf children. [1] (p. 476) Studies of the everyday interactions within Deaf families can provide insight into the learning potential of deaf children when they have the same advantages at birth as hearing, speaking children, that is, when caregivers have the linguistic and cultural knowledge to fulfill the visual language needs of their deaf infant from the moment they are born. [136] (p. 447) "A repertoire of teacher knowledge, skills, and tools that primarily originate in the Deaf community can infuse and enrich educational practice with the outcome of life-long learning, equity and social justice". [125] (p. 8)
Concluding Thoughts
To the extent that an individual deaf child is an 'English Learner' (according to the government's definition), it seems clear that child is entitled to at least the same supports, inadequate as they may be, that are mandated for hearing 'English Learners'. As Koulidobrova et al. [60] explain, however, that level of support is not currently being offered:
Efforts on behalf of the US government and local educational agencies to improve outcomes for ELs are well documented. However, one type of student population has over the years not been included in policy discussions and therefore remains unaffected by the reforms and changes in the educational infrastructure that have otherwise-more or less positively-affected lives of school-aged ELs. These are users of American Sign Language (ASL) who are learning English. Literature has suggested that over 500,000 individuals use ASL as their L1 in the US, yet no data are currently available at the state or federal level that identifies children who fit such a profile as ELs. (p. 100) It also seems clear, though, that the task of learning a spoken/written L2 by a child with a signed L1 is qualitatively different from the task of learning a spoken/written L2 by a child with a spoken/written L1. Singleton, Supalla, Litchfield, and Schley [197] acknowledge this difference, arguing that we should not think of deaf children as 'English language learners', but as learners of 'English as a spoken language.' In this argument, they are not emphasizing that acquiring speech skills is what differentiates the language learning task, but that the structural forms of spoken and signed languages differ in important ways that will require teachers of the deaf to use "instructional techniques beyond 'ESL methodologies'" (p. 21) to allow students to build semantic, morphological, and syntactic bridges between the two languages.
Finally, we would feel remiss if we did not address the role of ableism in all conversations about the nature of deaf children's learning. The dominate deficit model in deaf education perpetuates the fallacy that hearing people are superior to deaf people, and associates deafness with "ill-health, incapacity, and dependence" [107] (p. 88). This perspective leads to the generalized assumption that deaf people's under-achievement in education is a result of deficits within the children themselves, rather than a result of the 'disabling pedagogy' to which they are routinely subjected [198] (p. 91). We acknowledge that the ableist perspective is very often a subconscious mindset. We are not saying that individuals intentionally perform disabling pedagogies out of malice; it is much more likely that they do so out of charity. But the results are the same.
We can and must do better by deaf children. It is not enough, nor is it ethically responsible, to hope that hearing technologies will improve to the point that the nature of 'deaf education' becomes a non-issue. "Deafness is a part of, not apart from, humanity" [199] ; we are not comfortable with a research agenda that, explicitly or implicitly, works toward the eradication of deafness. In the words of Humphries [105] , one of the most resounding Deaf voices in our field: "Large numbers of deaf children continue to be harmed and isolated until they are old enough to take charge of their own lives. We cannot morally or ethically continue to leave the lives of these children to others who imagine futures for them that are based on hope. The other side of hope is risk" (p. 71).
